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Letter from the President
Dear Friends of CDO,
My daughter, Elizabeth, recently celebrated her thirtieth birthday.
A milestone to be sure! We found CDO when Elizabeth was just 3
years old. It took us that long to get an accurate diagnosis. It felt
amazing to be a part of a supportive community - one that understood what it felt like to
be told your child has a disorder so rare you might be 'the only one out there'.
All members of CDO understand what it is like to always be looking for information.
They understand what it is like to continually search for resources and support. They
understand what is like to sometimes feel like all you do is fight to get what your child
needs. CDO is a group of people that understand and support each other.
CDO is thirty years old this year too. And in those 30 years our membership has grown
substantially. CDO now provides information and connections to thousands of families
in more than 75 countries across the world. And we hope to continue to do this for many
more years. But we do need your help. Please support the organization financially if you
can. If you have time to volunteer and would like to join our team, we would love your
help to further CDO's mission. Raising awareness of rare chromosome disorders will
allow us all to better understand our children, their complex and unique needs and help
them to live their very best lives.
Thanks so much!
Linda Sorg
Phone: (561) 395-4252
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CDO Celebrates
30 Years

Let’s do 30 more!

Love, Repeat
In my memory, the delivery room nurse called
"He's got red hair!" before she shouted "It's a
boy!" And we were handed a red-headed
bundle with a chromosome deletion and
autism.
My son is 16 now, a complex bundle of joy
grown into a complex teen. I stumble over my
words in my effort to describe him. How do I
start? Autistic means different things to
different people. "If you've met one autistic
person, you've met one autistic person," they
say. How do I balance wanting you to meet my autistic son, with wanting you to just meet my son? I want
you to understand who he is, not just the label attached to him. At the same time, his autism explains him,
it is him.
I want you to understand that when he hovers at the edge of a group, it is not to hover out of the way, but
to hover near… so you'll do the hard work to engage him. I want you to understand that his vocalizations
on the street are not meant to be alarming or weird or loud, it's just how he calms and entertains himself.
"Captain, Storm Troopers on deck. Roger."
I want you to understand that it's hard, really hard, to respond for the 200th time, "Yes, we should go to
Disney World; we will someday, just not right now." Understand that it's boring to play Ticket to Ride yet
again. Or know it is annoying to step over the cars that are creeping across the living room. But I want you
to understand that those Matchbox cars and army men that get organized and lined up bring him so much
joy. Or is it peace? It's hard to describe his world.
I want to say that my son would struggle to describe me too. He has challenges with language. But he
wouldn't. He'd find the word easily. A million bucks it would be "nice." I ask him, "What word would you
use to describe Mom?" And again he surprises me with more, "Nice ... and kind and awesome."
"I'll take that," I say with a smile.
In the evening, our nighttime routine has shifted only slightly over the years, like the slowest of turning
aircraft carriers. It still requires this 16-year-old to line up 9 stuffed frogs in a particular order. Then I read,
and he says, "More water after? You're the best mom ever." It's predictable, it's a pattern. But I love it.
Sometimes I take credit where credit is due: "You're right, I am the best mom ever." But more often than
not, I respond: "You're the best boy ever." And we repeat.
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LASTEST RESEARCH
For more information see….

chromodisorder.org
Important new research articles
are selected monthly by Dr. Iosif
Lurie, MD PhD and summarized
for publication on our website.

Chromosome 20p deletion, mutation and the FOXA2
gene
The FOXA2 gene is important in the development of the
pituitary gland. Development of the pituitary gland (PG)
depends on a complex action of several transcription factors.
Underdevelopment of the PG leads to growth delay, defects in
metabolism, reproduction and other functions.

Clinical features of 22q11.2 deletion syndrome also
known as DiGeorge syndrome

The authors analyzed clinical manifestations of DiGeorge
syndrome caused by deletion 22q11.2 in a large cohort of
patients in one Israeli hospital. Recurrent infections were the most common manifestation, the second
most common abnormalities were congenital heart diseases. This study documents the immunologic
features of DiGeorge syndrome.

2q33.1 microdeletion and the SATB2 gene – the phenotypic effects
Deletions of 2q33.1 involving the SATB2 gene are relatively rare. This disorder is known also as Glass
syndrome. All patients demonstrated developmental delay. Also many had lower birth weight and height.
Others showed facial dysmorphism. Patients with deletions of the SATB2 had more growth retardation
than those with mutations of this gene.

Chromosome Disorder Outreach Inc. Disclaimer: Please always contact your personal healthcare provider if you have questions or concerns. CDO accepts no responsibility
for the misuse of information contained within our many publications. Any research study posting is provided as a courtesy only and does not imply endorsement or
recommendation by CDO.

SOMETHING FOR EVERYONE AT THE CDO STORE:
ZAZZLE.COM/CDO_INC
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Ask the Doctor
CDO’s geneticists answer hundreds of questions from members and website
visitors each year. Below is a sampling of a few recent inquiries. Some details have
been changed to preserve privacy.
To learn more about our program, view archived questions and answers or submit
an inquiry, visit chromodisorder.org/ask-the-doctor or email
askthedr@chromosdisorder.org

Q: Microarray CGH analysis revealed a 451 kilobase loss at 10q23.31. This has been
classified as clinically uncertain - likely a benign copy number variant. Please help
me understand the clinical significance, what genes are missing, specifically PTEN.

A: There is only one report about similar deletions in 10q23.31. El Khattabi et al. (2018) studied a
large group of French patients with a duplication of 16p13.11. One of their patients (case 31) also had
exactly the same deletion 10q23.31 and a small duplication in Xq22.2 and a small deletion in 2q24.
This patient had autism, developmental delay, seizures and delayed myelination. His mother had the
same deletion 10q23.31 and the same 16p13.11duplication (but did not have anomalies in the Xchromosome or chromosome 2), and she was healthy. If so, there is no data to consider a deletion of
this area of 10q as a pathology. All other reported patients with deletions 10q23.31 had deletions of
more proximal areas and cannot be used for comparison.
The gene PTEN is located in the 89th Mb of 10q, and therefore this gene is NOT DELETED in this
patient.
Q: My 4 year old has a Heterozygous intragenic deletion within the gene ERBB4 at
2q.34 which is predicted to have a frameshift loss of function effect. It’s been
classified as a variant of unknown significance. What exactly does frameshift loss of
function effect mean and does it mean it progresses phenotypically?

A: Each amino-acid in a protein is coded by three DNA bases. Assume that bases AAA are necessary
to include the amino-acid M, and bases BBB are necessary to include the amino-acid N. But complex
AAB will leads to the inclusion of the amino-acid Z. In normal conditions we have AAABBB which lead
to the inclusion of MN amino-acids. If however one “A” is lost (a deletion of one base) the newlyformed AAB triplet will code amino-acid Z, and as a result this protein will not be functioning as it
should be. This is an explanation of the term “frameshift”. The official definition of this term is the
following: “A frameshift mutation is a type of mutation involving the insertion or deletion of a
nucleotide in which the number of deleted base pairs is not divisible by three. "Divisible by three" is
important because the cell reads a gene in groups of three bases. Each group of three bases
corresponds to one of 20 different amino acids used to build a protein. If a mutation disrupts this
reading frame, then the entire DNA sequence following the mutation will be read incorrectly”.

Iosif Lurie, M.D., Ph.D. Medical Geneticist CDO Medical Advisor
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The same mechanism occurs when a person loses not a single base, but
a whole bunch. Other persons may not lose a base, but replace one base
to another. All these variants may lead to the formation of a protein which
will not be functioning properly. I do not know which kind of testing was
done: if it was cytogenetic testing they could find a small deletion in
2q34, but would not be able to predict the structure of the protein,
coded by the damaged ERBB4 gene. If it was whole exome sequencing
(or targeted sequencing of the ERBB4 gene) the function of the gene will
be evident.
The term “chromosomal disorders” presumes conditions caused by deletions or duplications of
several genes. Deletions within a gene by definition are not chromosomal disorders per se.
CDO's library contains a recent article by Hyder et al. showing the real clinical consequences of
changes within the ERBB4 gene.
Iosif Lurie, M.D., Ph.D.
Medical Geneticist

AVERY BRIGHT LIFE
Lisa, CDO member since 2007, has written a blog
about her family since her daughter Avery was born. It
was her way of connecting with other parents also
raising kids with chromosome disorders. When the
pandemic hit, Lisa and Avery started a podcast as a
project they could work on together and where Avery
could begin to tell her own story—which can be tricky
with a profound speech disorder. 50 episodes in and
they still love doing it. The podcast isn't perfect, but
polished perfection isn’t the goal. For Lisa and Avery,
it’s about keeping it real and sharing experiences that
other families can connect with.
Find Lisa and Avery on Instagram (@lisathornbury) where they share daily posts and videos
about their (a)very bright life. You can find their podcast link on averybrightlife.com or
wherever you get your podcasts.
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BOOK/MEDIA CORNER
This Boy We Made: A Memoir of
Motherhood, Genetics, and Facing the
Unknown by Taylor Harris
Bonus: Listen to Taylor discuss her book and
more with Katie Bowler on the Everything
Happens podcast. March 8, 2022: Season 8,
Episode 6.

Hacking Darwin: Genetic Engineering and
the Future of Humanity by Jamie Metzel

aVERY BRIGHT LIFE, a podcast with Lisa
Thornbury and Avery
- aVERY BRIGHT LIFE isn’t your ordinary
parenting podcast. This is a friendly no “judgy
eyes” space where friends and families of kids
with disabilities can share experiences and
learn together. Lisa Thornbury is putting her
blog where her mouth is, literally, and turning
her written experiences into real talk. Let’s chat!

CHROMOSOME DISORDER OUTREACH
P.O. Box 724
Boca Raton, FL 33429-0724
Family Helpline: (561) 395-4252 or
info@chromodisorder.org
CDO is a 501C3 charitable organization.
(Florida Registration #CH11200)
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CDO TURNED 30!
Chromosome Disorder
Outreach celebrated 30 years of
helping families of those with
rare chromosome disorders.
Thanks for helping to move us
forward another 30 years. New
designs available at our store:
zazzle.com/cdo_inc

